Através do emprego da técnica de microamostragem de tricomas glandulares e análises por CLAE em sistema isocrático, foi efetuada a investigação química dos tricomas glandulares de diferentes populações de duas espécies de Viguiera. Nas seis amostras de V. robusta analisadas, o furanoeliangolido budleína A e seus isômeros contendo tiglato e metacrilato foram detectados como constituintes majoritários. Também foram detectados vários outros constituintes, na maioria em quantidades bem menores ou apenas traços. O perfil químico de todas as amostras foi qualitativamente muito similar, caracterizando V. robusta como um táxon com elevada "quimioconsistência". Por outro lado, V. quinqueremis representou um exemplo de "quimiodiversidade". Embora a budleína A e seus derivados também estivessem presentes em cinco das seis populações analisadas, outros heliangolidos e germacranolidos também ocorreram e dominaram parcialmente em quantidade. Padrões distintos destas substâncias dividiram as amostras de V. quinqueremis em três subgrupos químicos.
Introduction
The genus Viguiera Kunth comprises approximately 200 species and is subdivided into three subgenera 1 . It is distributed from North to South America and of the 72 species recognised by Blake to occur in South America, about 35 are mostly found in "cerrado" areas in the central part of Brazil 1 . Due to the fact that the Brazilian Viguiera have been poorly studied both from the taxonomic and chemical point of view 2 , several species are being currently investigated by our research group 3 . Some phylogenetic aspects based on molecular data of some taxa from the Brazilian cerrado were recently discussed 2 and the investigation of the glandular trichomes of different species are being reported 4, 5 . V. robusta Gardn., a perennial herb, is a sunflower-like species with alternate and ovate-oblong to oval leaves 1 . According to some herbarium recordings 6 it is widespread from North to South in Brazil mainly in "cerrado" (sensu latu) areas, being more concentrated in a geographic area called "Planalto Central". It can be found along highways, in preserved cerrado areas as well as in farmlands or urban areas, being one of the most common Viguiera species in the country. In contrast to this widespread distribution, V. quinqueremis Blake is more restricted to the upland areas ("campos rupestres") located in the states of Minas Gerais and Goiás. It is a perennial herb with sessile, mostly alternate and linear-oblong leaves. Both species are part of a group of approximately 14 taxa that Blake merged in the series Bracteatae of section Paradosa (subgenus Calanticaria) 1 . Considering phytochemical studies on members of the series Bracteatae, up to now only heliangolides of the 1-keto-2,4-unsaturated-3,10-epoxy type were isolated from V. oblongifolia 7 , V. arenaria and V. robusta 4 while V. nervosa was reported to lack sesquiterpene lactones 7 . Microscopic studies of vegetative plant parts of V. quinqueremis revealed the absence of glandular trichomes that are typical for the accumulation of sesquiterpene lactones 8 , while numerous such glands were present on the anther appendages and occasionally on pales. One population (FBC # 64), collected near Diamantina, state of Minas Gerais, showed the presence of at least 14 sesquiterpene lactones of different types along with a myoinositol derivative in the glands 5 . The presence of this type of glands was easily detected both on the leaves and on the anther appendages of V. robusta, where four closely related heliangolides of the 1-keto-2,4-unsaturated-3,10-epoxy type were identified 4 in a population collected near Batatais, state of São Paulo (same population as FBC # 60 of the present work). A previous investigation of a bulk sample of V. robusta in our laboratory by standard phytochemical procedures 9 afforded two closely related compounds of the above mentioned heliangolides, four 6,7-dioxygenated coumarins and seven kaurenoic acid derivatives. The heliangolide budlein A tiglate showed antibacterial activity 10 . In the continuation of our phytochemical studies we now checked the infraspecific variation of sesquiterpene lactones in glands by testing various populations of the two species, V. robusta and V. quinqueremis, using the microsampling technique 8 and HPLC analyses.
Experimental
Equipment HPLC runs were made in a computerised Shimadzu SCL-10Avp liquid chromatograph with Shimadzu and Hypersil ODS columns (4.6 x 250 mm, 5 mm) and Shimadzu SPD-M10Avp diode array detector operating with CLASS-VP software version 5.02.
Plant material
The 
Collection of glandular trichomes and sample preparation
The detailed procedure of glandular trichome extraction is cited elsewhere 4, 5 . About 60 capitate glandular trichomes from the surface of air dried leaves of V. robusta and similar glands from the anther appendages of V. quinqueremis were manually collected under a microscope by using a fine pair of forceps. The glands were extracted in Eppendorf tubes containing ca. 40 mL of MeOH. Prior to HPLC analysis, extracts were diluted with H 2 O (1:1, v/v) and then centrifuged in order to remove insoluble parts.
Each sample was injected and analysed through HPLC under the following isocratic conditions: MeOH-H 2 O (1:1 or 55:45), 1.0 mL min -1 (system 1) and MeCN-H 2 O (3:7 or 35:65), 1.3 mL min -1 (system 2), diode array detection (DAD), UV l max /nm 225 and 265 and 2,5-dimethylphenol (DMP) used as internal standard. Each peak was checked against reference compounds by using retention times relative to the internal standard in both solvent systems (rrt1 and rrt2 -relative retention times to DMP in the systems 1 and 2 respectively) and by comparing UV spectra obtained from DAD detection. For those compounds having additional chromophores at 265 nm the ratio of absorption (A 225/265 ) between these two wavelengths was also calculated.
Results and Discussion
The furanoheliangolide budlein A (1, Figure 1 ; ref. 1, Table 1 ) was detected in all samples of V. robusta and it was the major compound in five of the six of them (Table  1) . Tiglate and methacrylate side chain isomers (2, 3, Figure  1 ; refs. 69 and 93, Table 1 ) of budlein A occurred with similar consistency and the 15-dehydroxy derivatives (6, 7, Figure 1 ; refs. 7 and 66, Table 1 ) were frequently present, though mostly in minor amounts. In addition, a variety of unidentified components was detected, but often only in traces. Their absence in some of the samples should not be overestimated, since it could just be a matter of the detector sensitivity. Despite some observed quantitative divergences, the chemical pattern of all samples was qualitatively very similar.
This feature and consistency was not observed in V. quinqueremis (Table 2) . Budlein A and its derivatives were also present in five of the six populations, but other heliangolides as well as germacrolides (Table 2 and Figure  1 ) co-occurred and partly dominated in quantity. Distinct compound patterns divided the samples of V. quinqueremis into three chemical subgroups which could not be related yet to distinct geographical areas or environmental influences (i.e. altitude or soil composition). The central group with one population from MG and two from GO (FBC # 63, 67 and 68, respectively) was dominated by budlein-type compounds (1, 4, 5, Figure 1 ; refs. 1, 56 and 68, Table 2 ), as is typical for other taxa of section Paradosa 4, 5 . Although two further collections from MG (FBC # 64 and 65) partly shared the presence of these compounds, they were clearly distinct through the Figure 1 ; refs. 266, 264 and 272, Table 2 ).
Conclusions
It is worthy to notice the remarkable contrast with respect to the infraspecific situation in both plant species. They represent examples of "chemodiversity" versus "chemoconsistency". These results show that chemical characters, like all other phenotypic characters, may undergo variation within a certain range. In some species, this range may only comprise quantitative variation, while in others it may affect qualitative aspects as well. This observation should make us careful in the generalised taxonomic interpretation of chemical data, if they were gained from a single bulk collection. It is an additional proof of how important fast techniques for screening plant material are, if we wish to use chemical data in chemosystematic approaches, evolutionary perspectives or for the search of bioactive compounds.
